This paper investigates the evolution of the multitude of alternative building certification/ assessment rating systems around the world. In addition, the paper compares best practices, with a particular focus on the two most commonly used and/or modified environmental assessment systems -LEED (Leadership in Environmental and Energy Design) and BREEAM (Building Research Establishment Environmental Assessment Method).
Introduction
[Reduce and paraphrase] "The U.N. Intergovernmental Panel on Climate Change (IPCC) estimates building-related GHG emissions are expected to nearly double by the year 2030 under a high-growth development scenario.
[1] This increase would take place almost entirely in the developing world, as energy consumption increases with the growing demand for housing, commercial office space, and other building types. Meanwhile, North America and Western
Europe have thus far missed significant opportunities to address their own emissions from existing building stocks, and without action, are not projected to do so over the next 20 years.
Comprehensive policies and strategies to make buildings more efficient would both avoid emission growth in the developing world and reduce it in industrialized nations.
At this critical juncture, leadership in the building sector is nothing short of essential. Buildings offer us the single largest global opportunity to make deep emission cuts at low, no, and even negative cost. [5] By increased efficiency alone, the residential and commercial sectors can achieve up to a 29% emissions cut below projected levels by 2020, at no cost. [5] Importantly, the energy savings and emission reduction potential in buildings is relatively independent of the price of carbon; savings remain largely consistent across large price fluctuations up to $100/ton of CO2-equivalent. [1] This finding leads to the conclusion that the building sector has the greatest potential to achieve emission reductions across all global sectors, in all regions, and at all cost levels potential" (www.globealliance.org).
[Include the UN data on building energy consumption] "While buildings offer the largest share of cost effective opportunities for GHG mitigation among the sectors … achieving a lower carbon future will require very significant efforts to enhance programmes and policies for energy efficiency in buildings and low-carbon energy sources well beyond what is happening today" (Levine, 2007:390) . As shown in the graph below (www.globealliance.org), the building sector represents the greatest opportunity for reductions, underscoring the need for an international effort to rapidly enhance sustainable building practices to capitalize on this emission reduction.
The real estate construction industry has made significant progress over the past 20 years in developing environmental benchmarking tools. The tools developed have been instrumental in driving innovation and incorporation of sustainability concerns within the real estate industry.
However, to date, no single rating system has emerged as the sole leader at the global scale. This lack of consistency among tools and measures has resulted in a lack of consistency in the collection and reporting of data -and therefore an inability to compare and monitor performance in the industry and within real estate investment portfolios (Levy and De Francisco, 2008) . Ellison and Brown (2010) indicate that there are two potential impacts from the lack of standardization in the sustainability assessment systems. First, the variation between rating systems limits the opportunity for comparison between, as well as the ability to judge the effectiveness of, the sustainability practices that have been used on the individual properties, investment portfolios or within organizations on the basis of sustainability performance -thereby limiting a key driver of industry change, competition. Second, the lack of consistency makes it difficult for organizations to decide on the best approach to implement when beginning the process of data collection for the purpose of monitoring progress in achieving sustainability goals.
This paper investigates the evolution of the multitude of alternative building certification/ assessment rating systems around the world. In addition, the paper compares best practices, with a particular focus on the two most commonly used and/or modified environmental assessment systems -LEED (Leadership in Environmental and Energy Design) and BREEAM (Building Research Establishment Environmental Assessment Method).
In order for these certification/assessment rating systems to continue to push for innovation, it will be important that they begin to converge and speak the same language, so this paper will explore the different philosophies and business models from which they have evolved -and investigate the direction in which they aim to move forward. LEED-EB and BREEAM In-Use will be assessed -similarities will be identified, topics of significant difference will be highlighted, and strengths and weaknesses of each system currently being applied will be described. Issues that remain to be tackled by the rating systems -e.g. such as a need to move beyond checklists to better performance indicators that measure performance more holisticallyare identified for further research. Humanity has the ability to make development sustainable -to ensure that is meets the needs of the present without compromising the ability of future generations to meet their own needs. The concept of sustainable development does not imply limits -not absolute limits but limitations imposed by the state of technology and social organization on environmental resources and by the ability of the biosphere to absorb the effects of human activities … Yet, in the end, sustainable development is not a fixed state of harmony, but rather a process of change in which the exploitation of resources, the direction of investments, the orientation of technological development, and institutional change are made consistent with future as well as present needs (UNWCED, 1987: 8-9 ).
The UNWCED brought the discussion of sustainable development it to a wider audience than any of the previous UN reports and conferences had achieved, and following the publication of the Brundtland Report, series of alternative definitions for 'sustainable development' emerged.
These definitions most often include both the meaning of development (i.e. the main goals of development: economic growth, social equity issues, environmental protection, etc.) and the conditions necessary for sustainability.
The concept of sustainable development continued to 'fly under the radar' in the international political arena, however, until the UN Conference for Environment and Development (UNCED)
in Rio de Janeiro in 1992, otherwise known as the "Earth Summit." Our Common Future paved the way for the UNCED, which brought more heads of state together than ever before (117 heads of state and 178 governments were represented) where a set of five agreements were approved.
These agreements still inform contemporary policy making related to sustainable development:
1. Agenda 21: a global plan of action for sustainable development, containing over 100 programme areas, ranging from trade and environment, through agriculture and desertification to capacity building and technology transfer.
The Rio Declaration on Environment and Development -a statement of 27 key principles
to guide the integration of environment and development policies (including the polluter pays, prevention, precautionary and participation principles). has attempted to standardize definitions, terminology and best practices for social responsibility across the globe, including the identification of '7 Core Subjects' that need to be considered, while the Global Reporting Initiative, G3 is currently the most utilized global standard for reporting of corporate social sustainability results (Pivo, 2008) . While both provide a framework for incorporating (social) equity into assessment rating systems , neither has entered into the real estate industry with regard to standardizing asset level data collection and reporting practices.
The Statement of Principles on Forests
[expand; GRI sustainability reports …check 2010 numbers for participation]
Economic indicators related to sustainability are different from traditional economic indicators capturing financial conditions of the organization itself. Instead, economic sustainability indicators focus on how the organization impacts the status of its stakeholders' economic changes in relation to its activities, as a result, they have proven to be challenging to integrate into sustainability assessment rating tools. The difference is similar to the difference between gross and net profit of the company in that it considers the financial gains in production of goods and services -social & environmental costs (such as the financial costs of crime and pollution). Lawn notes that there is a "need for a more robust and consistent set of valuation methods" for each of these indicators (Lawn, 2003) . [How are these be integrated into assessment systems?] 
Implications for the Commercial Real Estate Market
While the construction side of real estate has made progress in developing environmental benchmarking tools, the demand side of real estate has struggled with developing successful measures. Benchmarking tools have been developed by several organizations in many countries around the world targeting property owners and occupiers -a quick internet search identified over 50 different rating systems (see Appendix X) and EPSRC found approximately 600 different tools that measured or evaluated the social, environmental and/or economic pillars of sustainabilityhowever, none of them seems to have emerged as the global standard. This multitude of tools has caused a lack of consistency among tools and measures resulting in a lack of consistency in the collection and reporting of data as well as an inability to compare and monitor performance in the industry and within portfolios (Levy and De Francisco, 2008) . As Al Skodowski from Transwestern notes, "… the entire mood in the building industry is more about doing the right thing, … The difficulty is understanding what the right thing is" (Malin, 2010) .
Due to the lack of standard benchmarking measures and metrics, individual companies and investment funds have developed their own sustainability measures. Ellison and Brown (2010) indicate there are 2 potential impacts of the variation in sustainability assessment systems. First, it limits the opportunity to compare and judge the effectiveness of properties, portfolios and organizations on the basis of sustainability performance thereby limiting a key driver of industry change -competition. Second, the lack of consistency makes it difficult for organizations to decide on the best approach to adopt when beginning the process of data collection for the purpose of monitoring progress in achieving sustainability benchmarks.
It has become obvious that "an information demand exists which cannot be appropriately satisfied at the moment. The problems is twofold: First, information on buildings' sustainability performance is not yet readily available; and second, the necessary information flow between the key actors in property and construction markets is neither organized nor standardized" (Lowe and Ponce, 2010: 20) . While there are clear business drivers for collecting sustainability data at the asset level (Muldavin, 2010); sustainability has not yet emerged categorically as a factor in the open market value of an asset (Sayce et al, 2010) and therefore the agency community has less incentive to participate in the data collection than the investment community.
However, corporations and major retailers are including sustainability goals in the corporate social responsibility statements (CSRS). As a result, the acronym now often stands for their 'corporate social responsibility and sustainability' statement -and is becoming a demand driver for sustainable real estate. [NOTE: also include discussion of Greenprint Foundation data collection, reporting & participation -possibly here or maybe in previous section] Social responsibility in investment has emerged as a separate academic field of inquiry over the past 10 years, Responsible Property Investment (RPI), with an extensive literature unto itself. However, it is important to note the difference between RPI and Sustainable Property Investment (SPI).
[NOTE: Include UN discussion on the difference between RPI and SPI; Pivo, 2008; Ellison and Sayce, 2007] While there have been significant efforts to standardize investment performance data and reporting systems within the investment community, this has not yet trickled into the sustainability debate related to real estate assets. "For the demand side of the property industry to make effective progress in understanding, measuring and improving sustainability of commercial real estate a common set of metrics through which sustainability performance can be measured in required" (Ellison and Brown, 2010) . One attempt to overcome the disparity among the existing benchmarking criteria is a research project by the Investment Property Forum (IPF) in London that focuses on the methodology for developing a framework for a Sustainable Property Index (ISPI).
The framework is "designed specifically for the property investment community as a means of linking sustainability and investment performance, it is not designed as a detailed sustainability assessment tool for commercial buildings" (IPF, 2009: 8) . Throughout the report document there is an acknowledgement that as the level of sustainability knowledge continues to grow in the commercial real estate industry, the questions and framework will need to continually by finetuned. The framework, however, is a good first attempt to engage the industry in the conversation of sustainable development and through the dialogue move the industry towards more uniform measures that enable improved comparison of sustainable assets.
[tie this back to the topic of assessment systems … this section will need some editing related to what information actually ends up being relevant to the research argument]
The Evolution of Environmental Assessment Systems around the World
Environmental assessment rating systems first emerged in 1990 with the development of BREEAM in the UK. This was followed by EnergyStar for Office Buildings (1999) which actions they should or should not take in an attempt to make society more sustainable."
Sustainability assessment evolved from early work related to environmental impact assessment (EIA), and more recently strategic environmental assessment (SEA) (Devuyst, 2000; Pope et al., 2004) . This evolutionary process explains why early sustainability assessment tools were considered to be the 'next generation' of environmental assessment (Sadler, 1999) . However, We have therefore chosen here to propose a slightly different approach-one that avoids constructing the edifice of sustainability criteria on the conventional pillars… The alternative, which is perhaps only superficially different from the pillar approach, is to begin not with categories based on the usual areas of concern (ecological, social, etc.) but with a list of the key changes needed in human arrangements and activities if we are to move towards long term viability and well-being. Pre -2010 2011-2015 2016-2020 2021-2025 2026-2030 2031-2035 2036-2040 2041-2045 2046-2050 Figure X: Age profile for the projected non-domestic UK building stock (BRE, 2010) Rather than structuring the assessment tools based on the three pillars, many have chosen key principles around which to structure the assessment tools. For example, LEED promotes a whole-building approach based on the performance related to the following key areas: sustainable sites; water efficiency; energy and atmosphere; materials and resources; indoor environmental quality; locations and linkages; awareness and education; innovation and design;
and regional priority. Similarly, BREEAM focuses on performance in the following key areas: management; energy; land use and ecology; pollution; materials; waste; water; health and wellbeing; and transport.
A Comparison of LEED-EB 2009 and BREEAM In-Use 2009
Globally, Buildings are the leading producers of CO2 emissions. In the US, buildings contribute [Interviews with USGBC and BRE representatives will be occurring the week of April 4 th and 11 th , respectively. As the complete online questionnaire of the 197 questions included in BREEAM In-Use are not available online, this information will not be available for comparison prior to my interview (although it has been promised to be sent after the interview). Therefore, much of that information will be used to fill in this section with regard to the comparison of BREEAM and LEED will be completed afterwards.]
The Future: A More Integrated Holistic Rating System for Sustainability Performance 
